EP 4 030 592 A1

(19)

Europaisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(11) EP 4 030 592 A1

EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication: (51)

20.07.2022 Bulletin 2022/29

(21) Application number: 20862347.0
(52)
(22) Date of filing: 17.08.2020
(86)
(87)

International Patent Classification (IPC):
HO02K 5/08 (2006.01) HO2K 5/22 (2006.07)
HO2K 7/14 (2006.07)

Cooperative Patent Classification (CPC):
HO2K 5/08; HO2K 5/22; HO2K 7/14

International application number:
PCT/JP2020/030948

International publication number:
WO 2021/049252 (18.03.2021 Gazette 2021/11)

(84) Designated Contracting States: (71)
AL ATBE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILTLULVMC MK MT NL NO
PL PT RO RS SE SI SK SM TR

Designated Extension States:

BA ME

Designated Validation States:

KH MA MD TN

(72)

(74)

(30) Priority: 10.09.2019 JP 2019164706

Applicant: Minebea Mitsumi Inc.
Kitasaku-gun, Nagano 3890293 (JP)

Inventor: SATO, Masaaki
Kitasaku-gun, Nagano 389-0293 (JP)

Representative: Westphal, Petra
Einsel Attorney at Law und
Rechtsanwalte PartmbB

GroRe BackerstraBBe 3

20095 Hamburg (DE)

(54) FAN MOTOR

(57)  [Problem] To provide a fan motor with which it
is possible to protect the lead-out section of a lead from
amold resin and minimize damage withoutusing another
component such as a grommet member. [Solution] This
invention comprises: a stator 20; a circuit board 24 that
feeds a current to the stator 20; a rotor 30 which is caused
to rotate due to the current fed to the stator 20; a lead 25
that connects an external power source to the circuit
board 24; a first mold resin 29 that covers at least a part
of the stator 20, at least a part of the circuit board 24, and
at least a part of the lead 25; and a second mold resin
29 that covers a prescribed range, from the first mold
resin 28, of the lead 25 led out from the first mold resin
29. The second mold resin 29 has a lower hardness than
the first mold resin 28.

Fig. 1A
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Description
Technical Field

[0001] The present invention relates to a fan motor
such as an axial fan or a centrifugal fan, and more par-
ticularly to a fan motor including components molded with
aresin.

Background Art

[0002] A fan motor having water resistance and oil re-
sistance is manufactured by molding a stator, a circuit
board, a part of a lead wire, and the like with a resin.
Since stress is concentrated in the vicinity of a lead-out
portion of the lead wire led out from the mold resin, the
lead wire may be damaged during work performed before
the molded components are installed at a casing.
[0003] As a means for protecting the lead-out portion
of the lead wire led out from the mold resin, for example,
Patent Literature 1 discloses a technology for protecting
the vicinity of the lead-out portion of the lead wire by
molding the components in a state where the lead wire
is inserted into a grommet member made of an elastic
body or the like.

Citation List
Patent Literature

[0004] PTL1: JP 2009-112067 A

Summary of Invention
Technical Problem

[0005] However, with the technology described in Pat-
ent Literature 1, problems are an increase in the number
of components called grommet members and also poor
workability due to the complicated work of inserting the
lead wire into the grommet members.

[0006] The present invention has been made in view
of the above-described circumstance, and an object of
the present invention is to provide a fan motor capable
of protecting the lead-out portion of the lead wire led out
from the mold resin and suppressing the damage without
using separate components such as the grommet mem-
bers.

Solution to Problem

[0007] The present invention is a fan motor including
a stator, a circuit board for supplying a current to the
stator, a rotor rotating by the current supplied to the stator,
a lead wire connecting an external power supply to the
circuit board, and a mold resin covering at least a portion
of the stator, at least a portion of the circuit board, and a
portion of the lead wire, and the mold resin including a
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first mold resin covering at least a portion of the stator,
at least a portion of the circuit board, and a portion of the
lead wire, and

a second mold resin covering a predetermined range
from the first mold resin of the lead wire led out from the
first mold resin, and the second mold resin has hardness
lower than hardness of the first mold resin.

[0008] In the molded motor of the present invention,
the second mold resin having hardness lower than hard-
ness of the first mold resin functions as the grommet
member, and of course, the lead-out portion of the lead
wire led out from the mold resin can be protected to sup-
press the damage. In addition, components such as the
grommetmembers are notrequired. Therefore, the work-
ability is good, because the lead wire need not be inserted
into the grommet members.

[0009] Here, at least the portion of the stator, at least
the portion of the circuit board, and the portion of the lead
wire are covered with the first mold resin to form a mold
body, a concave portion or a cutout portion is provided
at a portion of an outer circumferential part of the mold
body where the lead wire is led out, and the second mold
resin can be provided at the concave portion or the cutout
portion. In such an aspect, the second mold resin can be
formed so as not to protrude from a contour of the mold
body, and the appearance can remain the same as the
appearance of the related art.

[0010] Contrary to the aspect described above, the
second mold resin can also be protruded from the mold
body. In other words, at least the portion of the stator, at
least the portion of the circuit board, and the portion of
the lead wire are covered with the first mold resin to form
the mold body, and a protruding portion made of the sec-
ond mold resin can be provided in a predetermined range
of the lead wire protruding from the mold body. In such
an aspect, the length of the protruding portion can be set
as desired, and the protection of the lead wire can be
reliably performed.

[0011] Inthe presentinvention, a configuration of com-
bining the concave portion or the cutout portion and the
protruding portion as described above is also possible.
In other words, at least the portion of the stator, at least
the portion of the circuit board, and the portion of the lead
wire are covered with the first mold resin to form a mold
body, the concave portion or the cutout portion is provid-
ed at the portion of an outer circumferential part of the
mold body where the lead wire is led out, the second
moldresinis provided at the concave portion or the cutout
portion, and the protruding portion made of the second
mold resin protruding from the outer circumferential part
of the mold body can be provided integrally with the sec-
ond mold resin provided at the concave portion or the
cutout portion.

[0012] Further, the second mold resin covering the out-
er circumference of the lead wire can be provided at the
lead wire protruding from the first mold resin or the sec-
ond mold resin in a predetermined range from the first
mold resin or the second mold resin.
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[0013] In the present invention, the first and second
mold resins are thermosetting resins, for example, and
the second mold resin may have a curing start temper-
ature lower than a curing start temperature of the first
mold resin. In such an aspect, the first and second mold
resins can be formed separately by filling a mold with the
second mold resin and then raising the temperature to
perform curing, and then filling the mold with the first mold
resin and further raising the temperature to perform cur-
ing.

[0014] Further, itis preferable that the hardness of the
first mold resin at 23°C is, for example, D70 or more, and
the hardness of the second mold resin at 23°C is, for
example, A90 or less.

Advantageous Effects of Invention

[0015] According to the present invention, a motor ca-
pable of protecting the lead-out portion of the lead wire
led out from the mold resin and suppressing the damage
is provided without using separate components such as
the grommet members.

Brief Description of Drawings
[0016]

FIG. 1(A) is a cross-sectional view illustrating an ax-
ial fan of a first embodiment of the present invention,
and FIG. 1(B) is an enlarged view of a portion indi-
cated by an arrow B in FIG. 1(A).

FIG. 2(A) is a side view illustrating a mold body of a
modified example of the first embodiment, FIG. 2(B)
is a plan view of a second embodiment of the present
invention, and FIG. 2(C) is an enlarged view of a
main portion of FIG. 2(B).

FIG. 3 illustrates a third embodiment of the present
invention, FIG. 3(A) is a side view illustrating a mold
body, and FIG. 3(B) is a plan view of the mold body.
FIG. 4 illustrates a fourth embodiment of the present
invention, FIG. 4(A) is a side view illustrating a mold
body, and FIG. 4(B) is a plan view of the mold body.
FIG. 5 illustrates a fifth embodiment of the present
invention, FIG. 5(A) is a side view illustrating a mold
body, and FIG. 5(B) is a plan view of the mold body.
FIG. 6 illustrates a sixth embodiment of the present
invention, FIG. 6(A) is a side view illustrating a mold
body, and FIG. 6(B) is a plan view of the mold body.
FIG. 7 illustrates a seventh embodiment of the
present invention, FIG. 7(A) is a side view illustrating
amold body, and FIG. 7(B) is a plan view of the mold
body.

FIG. 8 illustrates an eighth embodiment of the
presentinvention, FIG. 8(A) is a side view illustrating
amold body, and FIG. 8(B) is a plan view of the mold
body.

FIG. 9 illustrates a ninth embodiment of the present
invention, FIG. 9(A) is a side view illustrating a mold
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body, and FIG. 9(B) is a plan view of the mold body.
FIG. 10(A) is a cross-sectional view illustrating a fan
motor (blower fan) of a modified example of the em-
bodiments of the present invention, and FIG. 10(B)
is a plan view of the fan mortar.

FIG. 11(A) is a cross-sectional view illustrating a fan
motor (AC axial fan) of another modified example of
the embodiments of the present invention.

Description of Embodiments
1. First Embodiment
Overall Configuration of Axial Fan

[0017] FIG. 1(A) is an axial cross-sectional view illus-
trating a fan motor 10 of an embodiment of the present
invention applied to an axial fan, and FIG. 1(B) is an en-
larged view of a portion indicated by an arrow B in FIG.
1(A). As illustrated in FIG. 1(A), the fan motor 10 of the
embodiment includes a casing 11 made of a synthetic
resin, a stator 20, and a rotor 30.

[0018] The casing 11 includes a base portion 14 at the
center of a base end portion and a cylindrical bearing
housing 15 fixed to the center of the base portion 14. The
bearing housing 15 is made of a metal such as brass, for
example, and is insert molded into the casing 11. A pair
of ball bearings 16 and 17 is fixed to the inner circumfer-
ence of the bearing housing 15 so as to be separated
from each other by means of press-fitting or the like. In
FIG. 1(A), a reference symbol 16a denotes a coil spring
for applying preload to the ball bearings 16 and 17.
[0019] The stator 20 is disposed at the outer circum-
ferential side of the bearing housing 15 and includes a
stator core 21 including a plurality of protruding poles
extending outward in the radial direction, a bobbin 22
mounted atthe stator core 21, and a coil 23 wound around
the bobbin 22. A circuit board 24 is fixed at the lower
portion of the bobbin 22 around the base portion of the
bearing housing 15. A drive circuit for driving the fan mo-
tor 10 is formed and electronic components 26 and 27
are mounted, at the circuit board 24.

[0020] A lead wire 25 for energizing the drive circuit is
connected to the circuit board 24. An end portion 25a of
the lead wire 25 is soldered to the circuit board 24 after
a cover made of a resin such as polyvinyl chloride or
polyethylene is peeled off. In the drawing, the reference
symbol 24a is a connector pin connecting the circuit
board 24 and the coil 23 with each other, in a state of
being inserted into the circuit board 24 and the bobbin
22. As a result, the stator 20, the circuit board 24, and
the lead wire 25 are integrally joined to form a stator as-
sembly C.

[0021] Therotor30includes a shaft 31 made of a metal
fixed to the ball bearings 16 and 17 by means of press-
fitting or the like, and a hub 32 having a cup shape with
the shaft 31 being insert molded. A plurality of blades 33
are integrally formed at an outer circumference of a cy-
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lindrical portion of the hub 32, and a yoke 34 is fixed to
an inner circumference of the cylindrical portion of the
hub 32. A magnet 35 is fixed to an inner circumference
of the yoke 34, and the magnet 35 is arranged to be
opposed to an outer circumference of the stator 20.
[0022] Inthe fan motor 10 having the configuration de-
scribed above, an opening portion at an upper end side
of the blades 33 forms an air suction port 33a, and an
opening portion at a lower end side forms a discharge
port 33b. Further, in the fan motor 10, a portion of the
lead wire 25 up to the vicinity of the circuit board 24 of
the stator assembly C including the stator 20, the circuit
board 24, and the lead wire 25 is integrally molded with
a first mold resin 28 and a second mold resin 29 before
being assembled to the casing 11. Note that, in the fol-
lowing description, a portion of the stator assembly C
molded with the first mold resin 28 is referred to as a
mold body 19. The mold body 19 formed in this manner
is a cylindrical body including a cylindrical portion 19a
covering the stator 20 and a flange portion 19b covering
the circuit board 24.

Configuration of Lead-out Portion of Lead Wire

[0023] FIG. 1(B)is a diagram illustrating details of the
lead-out portion of the lead wire 25 led out from the first
mold resin 28. As illustrated in FIG. 1(B), the concave
portion 28a is formed at a part of the flange portion 19b
of the mold body 19 where the lead wire 25 is led out,
and the concave portion 28a is filled with the second mold
resin 29. Note that the shape of the concave portion 28a
is not particularlylimited, and may be, for example, a cut-
out portion with an arc-shaped portion missing in a plan
view.

[0024] The first mold resin 28 is, for example, an epoxy
resin of a thermosetting resin, and the second mold resin
29 is, for example, a urethane resin of a thermosetting
resin. The second mold resin 29 has the hardness lower
than the hardness of the first mold resin 28. For example,
the hardness of the first mold resin 28 at 23°C is D70 or
more, and the hardness of the second mold resin 29 at
23°Cis A90 or less. Preferably, the hardness of the sec-
ond mold resin 29 at 23°C is from A30 to A80. In a case
where the hardness of the second mold resin is within
this range, the lead wire 25 can be more appropriately
protected during work until the stator assembly C with
the mold body being formed is attached to the casing 11.
Further, more preferably, the hardness of the first mold
resin 28 is from D80 to D95, the glass transition point is
125°C or higher, and the linear expansion coefficient at
or below the glass transition pointis desirably 4 X 10-5/°C
or less. In a case where the characteristics of the first
mold resin 28 such as the hardness, the glass transition
point, and the linear expansion coefficient at or below the
glass transition point are within these ranges, the differ-
ence between above characteristics of the first mold res-
ing 28 and above characteristics of each component con-
stituting the stator assembly C is decreased. As a result,

10

15

20

25

30

35

40

45

50

55

an occurrence of internal stress caused by a change in
temperature can be suppressed, the damage to each
component constituting the stator assembly C caused by
thermal shock can be prevented, and water resistance
and oil resistance can be ensured for a longer period of
time. Note that the hardness here is measured in accord-
ance with JIS K 7215 (durometer: type A and D), and the
glass transition point and the thermal expansion coeffi-
cient are measured in accordance with JIS K 7121.
[0025] The lead-out portion of the lead wire 25 as de-
scribed above is configured as follows. First, in a state
where an upper mold of a mold is open, a part to be the
lead-out portion of the lead wire 25 of a lower mold is
filled with a portion of the second mold resin 29 having
fluidity, and in this state, the stator assembly C is placed
atthe lower mold. Next, the part to be the lead-out portion
of the lead wire 25 is filled with a remaining portion of the
second mold resin 29, and the upper mold and the lower
mold are closed. Next, the upper mold and the lower mold
are heated, and the second mold resin 29 is cured.
[0026] Next, a remaining space of the mold is filled
(injected) with the first mold resin 28 having fluidity, the
mold is heated again, and the first mold resin 28 is cured.
When the first mold resin 28 is cured, the upper mold is
opened, and the stator assembly C with the mold body
19 being formed is taken out. Then, the stator assembly
C is attached to the casing 11, and the shaft 31 of the
rotor 30 is fixed to the ball bearings 16 and 17, so that
the fan motor 10 is configured.

[0027] Inthe fan motor 10 having the configuration de-
scribed above, the second mold resin 29 functions as the
grommet member, and of course, the lead-out portion of
the lead wire 25 led out from the first mold resin 28 can
be protected to suppress the damage. In addition, com-
ponents such as the grommet members are not required.
Therefore, the workability is good, because the lead wire
25 need not be inserted into the grommet members.
[0028] In particular, in the first embodiment described
above, since the second mold resin 29 does not protrude
from a circular contour of the mold body 19, an advantage
is the same appearance as the appearance of the related
art. Further, since the second mold resin 29 having a
curing start temperature lower than a curing start tem-
perature of the first mold resin 28 is used, the first and
the second mold resins 28 and 29 can be separately
formed, by filling the mold with the second mold resin 29
and curing the second mold resin 29 and then continu-
ously filling the mold with the first mold resin 28 and curing
the first mold resin 28 without cooling the mold. Alterna-
tively, the first and the second mold resins 28 and 29 can
be separately formed, by filling the mold with the second
mold resin 29 and raising the temperature up to the curing
start temperature or higher of the first mold resin 18 to
perform curing and then filling the mold with the first mold
resin 28 to perform curing. The difference between the
curing start temperature of the first mold resin 28 and the
curing start temperature of the second mold resin 29 is
not particularly limited, but is preferably 10°C or higher.
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Since the difference between the curing start tempera-
tures is 10°C or higher, a series of steps of curing the
first mold resin 28 after curing the second mold resin 29
can smoothly proceed, and the workability is improved.
Note that "curing start temperature" here refers to a tem-
perature of beginning of occurrence of a raising peak
indicating curing in a graph showing the relationship be-
tween the temperature and the calorific value obtained
by differential scanning calorimetry (DSC).

2. Second Embodiment

[0029] FIG. 2(A) is a diagram illustrating a modified
example of the first embodiment, and illustrates an ex-
ample of the lead wire 25 being biased in a direction away
from the circuit board 24. FIGS. 2(B) and 2(C) are dia-
grams illustrating a second embodiment of the present
invention, and the second mold resin 29 in FIG. 2(A) has
a configuration equivalent to the configuration of the
above-described embodiment. However, in FIGS. 2(B)
and 2(C), a cutout portion 29a is provided at an upper
portion of the second mold resin 29. In such a second
embodiment, the amount of the second mold resin 29
used can be reduced.

3. Third Embodiment

[0030] The above-described first and second embod-
iments are examples of the concave portion 28a being
provided at the outer circumferential part of the flange
portion 19b of the mold body 19, and the concave portion
28abeingfilled with the second mold resin 29. In contrast,
in the third embodimentiillustrated in FIG. 3, the concave
portion 28a is not provided at the outer circumferential
part of the flange portion 19b, and a protruding portion
29b made of the second mold resin 29 protruding from
the outer circumferential part of the flange portion 19b is
formed at a part provided with the lead wire 25 led out
from the first mold resin 28. In the third embodiment, the
lead wire 25 can be appropriately protected by appropri-
ately setting the protruding length of the protruding por-
tion 29b. Further, a direction the lead wire 25 being led
outis not particularly limited, butin the third embodiment,
the lead wire 25 is led out in a direction not passing
through the center of the mold body 19. As a result, the
protruding portion 29b has a substantially trapezoidal
shape in a plan view, and the amount of protrusion of the
mold body 19 outward in the radial direction is sup-
pressed.

4. Fourth Embodiment

[0031] FIG. 4 is a diagram illustrating a fourth embod-
iment of the present invention. In the fourth embodiment,
in the mold body 19 illustrated in FIG. 2(A), an outer cir-
cumferential surface of the lead wire 25 protruding from
the second mold resin 29 filling the concave portion 28a
is covered with a cover portion 29¢c made of the second
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mold resin 29 in a predetermined range from the second
mold resin 29 filling the concave portion 28a. In such a
fourth embodiment, since the lead wire 25 is more ap-
propriately protected by the second mold resin 29 enter-
ing into the mold body 19, and the cover portion 29c, the
damage to the lead wire 25 can be further suppressed.
Note that in a case where there are a plurality of lead
wires 25, the cover portion 29c¢ covers an outer circum-
ferential surface of each of the plurality of lead wires 25,
but adjacent cover portions 29¢c may be partially joined
or separated from each other. In the fourth embodiment,
the cover portions 29c¢ covering the plurality of lead wires
25 are formed separated from each other.

5. Fifth Embodiment

[0032] FIG. 5 is a diagram illustrating a fifth embodi-
ment of the present invention. In the fifth embodiment,
the lead wire 25 protruding from the flange portion 19b
is covered with the cover portion 29c made of the second
mold resin 29. In such a fifth embodiment as well, since
the lead wire 25 is protected by the cover portion 29c,
the damage to the lead wire 25 can be suppressed.

6. Sixth Embodiment

[0033] FIG. 6 is a diagram illustrating a sixth embodi-
ment of the present invention. In the sixth embodiment,
the concave portion 28a is formed at a part of the flange
portion 19b where the lead wire 25 is led out, and the
concave portion 28a is filled with the second mold resin
29. The second mold resin 29 is provided so as to pro-
trude from the outer circumferential part of the flange
portion 19b, and a protruding portion 29b is formed. Fur-
ther, a cover portion 29c is provided at the lead wire 25
led out from the protruding portion 29b. In such a sixth
embodiment, since the lead wire 25 is protected by the
second mold resin 29 inside the concave portion 28a or
the cutout portion, and the second mold resin 29 of the
protruding portion 29b and the cover portion 29c, the
damage to the lead wire 25 can be further effectively
suppressed.

7. Seventh Embodiment

[0034] FIG. 7 is a diagram illustrating a seventh em-
bodiment of the present invention. In the seventh em-
bodiment, a protruding portion 28b made of the first mold
resin 28 protruding from the outer circumferential part of
the flange portion 19b is formed at a part of the flange
portion 19b where the lead wire 25 is led out. Further,
the cover portion 29¢ made of the second mold resin 29
is provided at the lead wire 25 led out from the protruding
portion 28b. In such a seventh embodiment as well, since
the lead wire 25 is protected by the cover portion 29c,
the damage to the lead wire 25 can be suppressed.
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8. Eighth Embodiment

[0035] FIG. 8 is a diagram illustrating an eighth em-
bodiment of the present invention. In the eighth embod-
iment, the lead wire 25 is led out in a direction passing
through the center of the mold body 19. The concave
portion 28a is not provided at the outer circumferential
part of the flange portion 19b, and a protruding portion
29b made of the second mold resin 29 protruding from
the outer circumferential part of the flange portion 19b is
formed at a part of the first mold resin 28 where the lead
wire 25 is led out. The eighth embodiment can also be
regarded as a modified example of the fifth embodiment
illustrated in FIG. 5. In the eight embodiment as well, the
lead wire 25 can be appropriately protected by appropri-
ately setting the protruding length of the protruding por-
tion 29b. Further, the amount of the second mold resin
29 used can be reduced by appropriately setting the
height of the protruding portion 29b.

9. Ninth Embodiment

[0036] FIG. 9 is a diagram illustrating a ninth embodi-
ment of the present invention. In the ninth embodiment,
a protruding portion 28b made of the first mold resin 28
protruding from the outer circumferential part of the
flange portion 19b is formed at a part of the flange portion
19b where the lead wire 25 is led out. Further, the pro-
truding portion 29b made of the second mold resin 29 is
formed at a tip end portion of the protruding portion 28b.
Then, the cover portion 29c is provided at the lead wire
25 led out from the protruding portion 29b. In such a ninth
embodiment, since the circuit board 24 can be more re-
liably covered with the first mold resin 28 by providing
the protruding portion 28b, water resistance and oil re-
sistance can be more appropriately ensured and the lead
wire 25 is protected by the protruding portion 29b and
the cover portion 29c, so that the damage to the lead
wire 25 can be effectively suppressed.

[0037] In the embodiment described above, the first
and second mold resins 28 and 29 are made of the ther-
mosetting resins, but may also be made of thermoplastic
resins. In this case, in a state where the upper mold of
the mold is open, the part to be the lead-out portion of
the lead wire 25 of the lower mold is filled with the portion
of molten second mold resin 29, and in this state, the
stator assembly C is placed at the lower mold. Next, the
part to be the lead-out portion of the lead wire 25 is filled
with a remaining portion of the second mold resin 29, and
the upper mold and the lower mold are closed. Since the
upper mold and the lower mold are at room temperature,
the second mold resin 29 is cooled to start curing. Next,
a remaining space of the mold is filled (injected) with the
first mold resin 28, and is cooled to perform curing.

10. Application to Other Fan Motors

[0038] The present invention is not limited to the fan
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motor 10 for the axial fan such as the above-described
embodiments, but can be applied to various fan motors.
For example, the present invention can be applied to a
fan motor 40 for a blower fan (sirocco fan) as illustrated
in FIG. 10. The fan motor 40 includes a stator 20 and a
rotor 30 similar to the stator and the rotor of the above-
described first embodiments. Further, a casing 41 in-
cludes a blade 43, and an opening portion at the upper
end side of the blade 43 forms an air suction port 43a,
and a discharge port 43b is provided at a side portion of
the casing 41.

[0039] In such a fan motor 40 as well, the stator 20,
the circuit board 24, and the lead wire 25 form an inte-
grally joined stator assembly C, and the stator assembly
C is molded to form a mold body 49. The lead-out portion
49a from the mold body 49 of the lead wire 25 has a
configuration equivalent to the configuration of the
above-described embodiments. In such a fan motor 40
as well, an effect equivalent to the effect of the above-
described embodiments can be obtained.

[0040] The presentinvention is not limited to an outer
rotor type fan motor as described in the above embodi-
ment, but can also be applied to an inner rotor type fan
motor. FIG. 11 illustrates a fan motor 50 applied to such
an AC axial fan. The fan motor 50 includes a casing 51,
a rotor 60, and a stator 70.

[0041] A shaft 52 is fixed to the center of the casing
51, and the rotor 60 is rotatably supported at the shaft
52 by a bearing housing 55 and a pair of ball bearings
56 and 57. The rotor 60 includes a hub 62 and a magnet
65 fixed at an outer circumferential part of the bearing
housing 55, and a blade 63 is formed at an outer circum-
ferential part of the hub 62.

[0042] The stator 70 attached to the casing 51 is dis-
posed at an outer circumferential side of the magnet 65.
The stator 70 includes a stator core 71 including a plu-
rality of protruding poles extending radially toward the
inner circumferential side, a bobbin 72 mounted at the
stator core 71, and a coil 73 wound around the bobbin
72. A lead wire 75 is connected to the coil 73.

[0043] Inthefan motor 50 having the configuration de-
scribed above, an opening portion at the upper end side
of the blades 63 forms an air suction port 63a, and an
opening portion at the lower end side forms a discharge
port 63b. In such a fan motor 50 as well, the stator 70
and the lead wire 75 form an integrally joined stator as-
sembly C, and the stator assembly C is molded to form
amold body 59. The lead-out portion 59a of the lead wire
75 led out from the mold body 59 has a configuration
equivalent to the configuration of the above-described
embodiments, and the same effect as the above-de-
scribed embodiments can be obtained even in such a
fan motor 50.

Industrial Applicability

[0044] The present invention can be used in the tech-
nical field of a fan motor such as an axial fan and a blower
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Reference Signs List

[0045]

10 Fan motor

11 Casing

14 Base portion

15 Bearing housing
16 Ball bearing

17 Ball bearing

16a Coil spring

19 Mold body

19a Cylindrical portion
19b Flange portion
20 Stator

21 Stator core

22 Bobbin

23 Coil

24 Circuit board

24a Connector pin

25 Lead wire

26 Electronic component
27 Electronic component
28 First mold resin
28a Concave portion
28b Protruding portion
29 Second mold resin
29a Cutout portion
29b Protruding portion
29c Cover portion

30 Rotor

31 Shaft

32 Hub

33 Blade

33a Suction port

33b Discharge port
34 Yoke

35 Magnet

40 Fan motor

41 Casing

43 Blade

43a Suction port

43b Discharge port
49 Mold body

50 Fan motor

51 Casing

52 Shaft

55 Bearing housing
56 Ball bearing

57 Ball bearing

59 Mold body

59a Lead-out portion
60 Rotor

62 Hub

63 Blade

63a Suction port
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63b Discharge port
65 Magnet

70 Stator

71 Stator core

72 Bobbin

73 Cail

75 Lead wire

C Stator assembly

Claims
1. A motor comprising:

a stator;

a circuit board configured to supply a current to
the stator;

a rotor rotating by the current supplied to the
stator;

alead wire connecting an external power supply
to the circuit board;

a first mold resin covering at least a portion of
the stator, at least a portion of the circuit board,
and a portion of the lead wire; and

a second mold resin covering a predetermined
range from the first mold resin of the lead wire
led out from the first mold resin,

wherein the second mold resin has hardness
lower than hardness of the first mold resin.

2. The motor according to claim 1,

wherein a concave portion or a cutout portion is
provided at a portion of an outer circumferential
part of the first mold resin where the lead wire
is led out, and

a second mold resin is provided at the concave
portion or the cutout portion.

3. The motor according to claim 1,
wherein the second mold resin forms a protruding
portion protruding from an outer circumferential por-
tion of the first mold resin.

4. The motor according to claim 1,

wherein a concave portion or a cutout portion is
provided at a portion of an outer circumferential
part of the first mold resin where the lead wire
is led out, and

the second moldresin is provided at the concave
portion or the cutout portion, and

the second mold resin forms a protruding portion
protruding from the outer circumferential part of
the first mold resin.

5. The motor according to claim 1,
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wherein a protruding portion is provided at a por-

tion of an outer circumferential part of the first
mold resin where the lead wire is led out, and

the second mold resin covers the lead wire led

out from the protruding portion. 5

6. The motor according to any one of claims 1 to 5,

wherein a plurality of the lead wires are formed
being led out from the first mold resin or the sec- 10
ond mold resin, and

a cover portion covering an outer circumference

of each lead wire with the second mold resin in

a predetermined range from the first mold resin

or the second mold resin is provided. 15

7. The motor according to any one of claims 1 to 6,
wherein the first mold resin and the second mold
resin are thermosetting resins, and 20
a curing start temperature of the second mold
resin is lower than a curing start temperature of
the first mold resin.

8. The motor according to any one of claims 1to 7, 25
wherein the hardness at 23°C of the first mold
resin is D70 or more, and

the hardness at 23°C of the second mold resin
is A90 or less. 30

35

40

45

50

55



EP 4 030 592 A1

Fig. 1A

Pt

3 R o
(111} 111}

wof 111}

19b 284

19




EP 4 030 592 A1

Fig. 2A
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